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Professional Geologists of Indiana (PGI) promotes and advances 
the profession of geology and the careers of Licensed 
Professional Geologists within the state of Indiana. 
www.professionalgeologistsofindiana.org 
email: profgeologistsofin@gmail.com 
*Promotes a high standard of professional conduct and ethics. 
*Supports and promotes the Indiana Licensed Professional Geologist (LPG) 
program. 
*Enhances and increases the recognition of LPGs, including geologic review 
and certification of appropriate documents by Indiana Licensed Professional 
Geologists. 
*Encourages geoscience education and research. 
*Advocates the need for continuing education in the geosciences. 
*Participates in legislative and administrative activities, especially as they 
relate to the science and business of Geology. 
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Correlating (log10) permeability with porosity is a well- 
established technique, particularly for intergranular 
clastic reservoirs. However, as permeability is a 
function of multiple factors including grain size, grain 
shape, sorting, packing arrangement, and 
cementation, this correlation works best when the a 
single rock type of varying porosity is correlated. 
When there is significant variation in the 
characteristics of a formation, then a single porosity- 
permeability correlation may be insufficient to capture 
the variation in permeability. Instead, it may be 
necessary to identify and derive multiple correlations 
between porosity and permeability. As part of 
reservoir characterization for a CO2 storage project at 
a site in Decatur, Illinois, a methodology was 
developed to estimate permeability from basic 
geophysical log properties in a 100% brine saturated 
reservoir. Geologic characterization efforts have 
determined there are important geologic variations 
within the formation which in turn affect the 
petrophysical properties of the Mt. Simon. A semilog 
relationship between core porosity and permeability 
was insufficient because permeability was typically 2- 
3 orders of magnitude different for a single porosity 
value. Consequently this relationship was refined by 
classifying the porosity-perm relationships by grain 
size of the sidewall core samples. However, to derive 
permeability from well log porosity required an 
indicator of grain size that could be derived from basic 
log suites. After trying various parameters (e.g. 
volume of shale), the cementation exponent was used 
as a proxy for grain size and was used to determine 
which of the porosity-permeability correlations to 
apply at each half-foot interval of the well log. This 
methodology was successfully applied to wells drilled 
in the Mt Simon sandstone at the study site. The 
method was used a part of the geocellular modelling 
of the site. The grain size categories were modelled 
as indicator values and porosity distributed using co- 
simulation with the grain size values. Permeability  
was then transformed from the porosity using the five 
different correlations. As a comparison, porosity was 
simulated using standard techniques and a single 
correlation was applied. Using the different 
permeability-porosity correlations produced 
considerable more heterogeneity within the model 
versus a single correlation. 
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Siliciclastics are transported into basins, but 
carbonates may accumulate in place or be 
transported. Thin shell beds within the Utica have 
been interpreted as allochthonous deposits. However, 
petrographic studies in the up-ramp equivalent 
Logana Member in Cincinnati reveal organic-rich 
calcareous shales with thin shell beds, but no 
evidence of significant shell transport. These thin shell 
pavements are dominated by horizontally-oriented 
unbroken shells, some of which are articulated and 
either spar-filled or filled with the matrix-like muds or 
calcisiltites. The growth of shell beds in place in un- 
bioturbated organic-rich muds suggests that the 
overlying water column was, at least occasionally, 
sufficiently oxygenated and sediment free for long 
enough to allow colonization by a single species of 
brachiopod. Some intervals contain a progression of 
limestones ranging from low-diversity, whole-fossil 
packstones to high-diversity highly-comminuted 
phosphatic grainstones. These shell beds probably 
developed in place over longer periods of non- 
deposition, which fostered diverse ecological 
communities and the accumulation of diagenetic 
phosphate derived from the oxidative decay of organic 
matter   in   the   sediment.   This    depositional             
model is similar to one proposed for the overlying 
Kope Formation where thin beds can be traced for 
long distances. If Logana shell beds are similarly 
extensive and continuous as the “episodic sediment 
starvation model” suggests, it could have implications 
for stratigraphic correlation, fracturing mechanics, and 
fluid transport. 
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The Middle Ordovician Ancell Group, including the St. 
Peter Sandstone, Glenwood Shale and Starved Rock 
Formation, provides a record of intracontinental basin 
development during changes in eustatic sea level in 
Iowa and Illinois. The St. Peter Sandstone overlies 
the Prairie du Chien Group along an erosional 
unconformity that marks a major sequence boundary. 
The upper contact of the St. Peter Sandstone with the 
Glenwood Shale is a second sequence boundary. 
Data from 80 wells, selected well logs, and 20 core 
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